REMARKS 

Applicants will address each of the Examiner's objections and rejections in the order in 
which they appear in the Office Action. 

Specification 

The Examiner objects to the disclosure for informalities therein. 

In particular, the Examiner objects to the description of Fig. 1 in the Summary of the 
Invention and suggests it be moved to the Detailed Description of the Preferred Embodiments. 
Applicants have now done so. 

The Examiner also objects to the title and suggests a new title. Applicants have amended the 
application to have a title similar to that suggested by the Examiner. 

The Examiner also requests that the Abstract be amended to be in proper language and form. 
Applicants have done so. 

Each of these amendments has been made in the enclosed substitute specification, as shown 
in the enclosed marked-up copy of the specification as filed. No new matter has been added. 
Therefore, it is requested that these objections be withdrawn. 

Drawings 

The Examiner also objects to the drawings because they include reference numbers not 
included in the specification. Applicants have amended the specification to include each of the 
following reference numbers 204, 404, 504, 704, 6000, 7001, 3203a and 3203b in the enclosed 
substitute specification, as shown in the enclosed marked-up copy of the specification as filed. 
Applicants have also amended Figs. 12B, 13B and 16 to remove reference numbers 4024, 4025 and 



3102. No new matter has been added. No correction is believed to be necessary for reference 
number 600 1 as it is properly described on page 1 8, Ins. 1 -2 of the specification as filed. Therefore, 
it is requested that these objections be withdrawn. 

Claim Rejections - 35 USC §102 

The Examiner also rejects Claims 1, 2, 5, 6, 9, 10, 13 and 14 under 35 USC § 102(b) as being 
anticipated by Takahara et al. This rejection is respectfully traversed. 

In order to advance the prosecution of this application, Applicants have amended independent 
Claims 1, 5, 9 and 13 to include the limitations of a n organic EL display element and an optical 
element for magnifying an image of an object displayed on the organic EL display element. In the 
Office Action, the Examiner admits that Takahara does not disclose an organic display element. 
Accordingly, it is requested that this rejection be withdrawn. 

As explained below, these amended claims also would not have been obvious in view of the 
cited references. 

Claim Rejections - 35 USC §103 

The Examiner rejects Claims 3, 7, 1 1 and 15 under 35 USC § 103(a) as being unpatentable 
over Takahara et al. in view of Teremy et al. and rejects Claims 4, 8, 12 and 16 under 35 USC 
§ 1 03(a) as being unpatentable over Takahara et al. These rejections are also respectfully traversed. 

In the Office Action, the Examiner admits that Takahara does not disclose or suggest an 
organic EL display element. The Examiner, however, cites Teremy and alleges that this reference 
discloses an organic EL display element. Applicants respectfully disagree. 
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The Examiner cite§ "illumination elements 63, 64, 66 and 68" in Teremy as being an organic 
display element. However, these illumination elements in Teremy are merely icons in an information 
display. Hence, it is respectfully submitted that Teremy does not disclose or suggest an organic EL 
display device which shows an image of an object, as recited in the claims of the present application. 

Applicants have also amended Claims 2, 6, 10 and 14 to recite that the organic EL display 
element comprises plural thin film transistors formed over a substrate. Applicants have also 
amended Claims 3, 7, 11 and 15 to recite that the organic EL display element comprises a pixel 
portion and a driver circuit formed over a substrate. 

Accordingly, it is respectfully submitted that the cited references fail to disclose or suggest 
the claimed invention. Therefore, it is requested that these rejections be withdrawn. 



It is respectfully submitted that the present application is in a condition for allowance and 
should be allowed. 

If any fee is due for this amendment, please charge our deposit account 50/1039. 
Favorable reconsideration is earnestly solicited. 



COOK, ALEX, McFARRON, MANZO, 
CUMMINGS & MEHLER, Ltd. 
200 West Adams Street, Suite 2850 
Chicago, Illinois 60606 
(312) 236-8500 



Conclusion 



Respectfully submitted, 




Attorney of Record 
Registration No. 34,225 
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Description of the Related Art 

Digital cameras and video cameras incorporating a CCD image pick-up 
element have recently been spreading as a result of a trend toward CCD image 
pick-up elements having higher resolution and smaller sizes. Fig. 8A is an 
external view of a conventional video camera. 

2001 represents a video camera body; 2002 represents a liquid crystal 
panel; 2003 represents a view finder; 2004 and 2005 represent operating 
switches; and 2006 represents a lens. In the video camera shown in Figs. 8A 
and 8B, an image taken in through the lens 2006 is converted by the CCD 
image-pick up element into an image signal which is in turn recorded on a 
recording medium. The liquid crystal panel 2002 and view finder 2003 are 
display devices for displaying the image signal. 

As shown in Fig. 8B, a user 2100 can photograph an object while 
observing an image of the same displayed on the view finder 2003. Fig. 9 
shows the conventional view finder 2003. 2100-1 represents either the left or 
right eye of the user 2100. The view finder 2003 has a small liquid crystal 
panel 2003-1, and the user can observe an image displayed on the small liquid 
crystal panel 2003-1. 
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In .he case of the conventional view finder, an image on .he view finder 
2003 observed by a user 2!00 is an image on .he small ,i quid crystal pand 
2003-X, and .he image is therefore considerably hard .0 recognize because of to 
smai, size and ,ow resolution. As a result, in practice, it has been difficult for a 
5 user 2100 ,0 photograph an object whUe observing an image of the same on the 
view finder 2003. 

Under such circumstances, conventional video cameras include an 
externally attached liquid crystal pane! as represented by 2002 in Fig. 8A Such 
a conventional external liquid crystal panel 2002 has a size in a range from about 
10 2 to 4 inches which is .arger relative to images observed on the view finder 2003 
and which therefore provides a higher resolution. This allows a user 2100 to 
photograph an object and to reproduce a recorded image while observing an 
■mage of the same displayed on the external liquid crystal panel 2002. 

However, the external liquid crystal panel 2002 consumes higher power 
15 than the small liquid crystal pane. 2003-1 of the view finder 2003 does because 
•he screen size of the same is.greater titan that of the small liquid crystal panel 
2003-1 of the view finder 2003. When a video camera is used with such an 
external Kquid crystal panel 2002 therefor in operation, the power consumption is 
about one and half times as much as that consumed when the externa! liquid 
20 crystal pane, 2002 is no, operated. Therefore, when a video camera is used with 
such an external liquid crystal panel 2002 operated, .here is a sigmfican, 
utfluence on the durability of the battery which is one of the most serious 
problems with a video camera for which out-door usability and portability is 
unportan, It has not necessarily been advantageous for a user to use a video 
25 camera while checking the display on the external liquid crystal panel 2002 
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Fig. 10 is an external view of a conventional digital camera. 3001 
represents a digital camera body; 3002 represents a liquid crystal panel; 3003 
represents a shutter button; and 3004 and 3005 represent operating switches. A 
user can ta ke a picture while checking an image displayed on the liquid crystal 
5 panel 3002 and can reproduce a recorded image to check the same. 

However, the trend toward liquid crystal panels having greater sizes and 
higher resolutions has resulted in an increase in the power consumption of liquid 
crystal panels, and this is a significant prob.em for digital cameras which are 
intended for out-door use like video cameras. 

10 

SUMMARY OF THF rNVFMTT,-, r ,i 
. The present invention has been conceived taking the above-described 
problems into consideration, and it is an object of the invention to provide a view 
finder which consumes less power and which can present large images having a 
15 high resolution to users. 

According to the invention, an image on a small display element (which 
is typically a liquid crystal panel) provided on a view fi„ der can be magnified. 
A user can observe such a magnified image by observing the view finder. For 
example, a user can observe an image of 60 inches projected two meters ahead of 
20 him or her. According to the present invention, therefore, a user of a video 
camera can check a large image by observing a view finder without observing an 
external liquid crystal panel. /flV ftprfr M jj * 

— - Refer^w to Fig. J^Fig. 1 shows/View finder according to the 

invention incorporated in a vk£, camera^ 4 shown in Fig. 1, . view finder 

25 103 according to the invention has a display element 103-1 and an optical 
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element 103-2. An image displayed on the display element 103-1 is magnified 
by the optical element 103-2 and is projected upon an eye !05 of a user to be 
recognized. This allows the user to check a large image by observing the view 
finder without observing an externa! liquid crystal panel, which is convenient for 
5 observation of an object. 

A view finder according to the invention may be used in various 
semiconductor apparatuses utilizing a view finder other than video cameras. 

Configurations of view finders according to the invention will now be 
described. 

10 A view finder according to the invention comprises: 

a display element; and 

an optical element for magnifying an image displayed on the display 

element. 

A view finder according to the invention comprises: 
15 a display element; and 

a plurality of optical elements for magnifying an image displayed on the 
display element. 

A view finder according to the invention comprises: 
a display element; and 

20 an optical element for magnifying an image displayed on the display 

element and projecting it upon an eye of a user. 

A view finder according to the invention comprises: 
a display element; and 

a plurality of optical elements for magnifying an image displayed on the 
25 display element and projecting it upon an eye of a user. 
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The display element used in a view finder according to the invention 
may be a liquid crystal display element. 

The display element used in a view finder according to the invention 
may be an organic EL display element. 

5 

BRIEF DRSrRT PTION OF TRP DRAWTNfiS 
Fig. 1 is a schematic configuration diagram of a video camera having a 
view finder according to the invention. 

Fig. 2 is a schematic configuration diagram of a video camera having a 
10 view finder according to the invention. 

Figs. 3A, 3B and 3C are perspective views of video cameras having a 
view finder according to the invention. 

Fig. 4 is a schematic configuration diagram of a video camera having a 
view finder according to the invention. 

15 Fig. 5 is a schematic configuration diagram of a video camera having a 

view finder according to the invention. 

Fig. 6 is a schematic configuration diagram of a digital camera having a 
view finder according to the invention. 

Figs. 7A and 7B are schematic configuration diagrams of a video camera 
20 having a view finder according to the invention. 

Fig. 8A is a perspective view of a conventional video camera. 
Fig. 8B is a scene that a user is observing an image on the view finder in 
the conventional video camera. 

Fig. 9 is a schematic configuration diagram of a video camera having a 
25 conventional view finder. 
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Fig. 10 is an external view of a conventional digital 

camera. 

Kg- 11 is a graph showing an applied voltage - transmittal* 
characteristic of a thresholdless antiferroelectric mixed liquid crystal. 
5 Figs. 12A and 12B illustrate a configuration of an EL display device 

according to a sixth embodiment of the invention. 

Figs. !3A and 13B illustrate a CT nfig«ra,i 0 „ of an EL display device 
according to a seventh embodiment of the invention. 

Fig. 14 is a sectional view of an EL display device according to an 
10 e,ghth embodiment of the invention showing a configuration of a pixe, portion 
thereof. 

Figs. 15A and 15B are a plan view and a circuit diagram of the EL 
display device according to the eighth embodiment showing a configuration of 
the pixel portion thereof. 

15 Fig. 16 is a sectional view of an EL display device according to a ninth 

embodiment of the invention showing a configuration of a pixe. portion thereof. 

Figs. 17A, 17B and 17C are circuit diagrams of an EL display device 
-cording to a tenth embodiment of the invention showing configurations of a 
pixel portion thereof. 
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DETAILED DESCRIPTION OF PPEFF.RRFn ^^ miJ , 
Preferred embodiments of a view finder according to the invention will 
now be descried. The view finder according to the invention is not limited ,o 
the following embodiments. 
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[First Embodiment] ^ 

Refer .o Fig. 2. Fig. 2 shows a view finder 2/according^he 
presen, embodiment incorporated in a video camera 201. 'as shown in Fig 2 
•he view finder 203 according t o ,he presen, embodiment has a display e.emen,' 
5 203-1 and optica, elements 203-2 and 203-3. Light emitted by the display 
element 203-1 impinges upon the optical element 203-2 through the optical 
element 203-3. The light incident upon the optical element 203-2 is reflected 
by reflecting surfaces of the optical element 203-3 ,0 exit from a transmitting 
surface thereof and ,0 then exit from the view finder 203. A user of the video 
10 camera 201 recognizes a magnified image by observing the light exiting the view 
finder 203 according to the invention. 

Light incident upon the optical element 203-3 used in the view finder 
203 of the preset embodiment is reflected mice by the reflecting surfaces ,0 exit 
from the transmitting surface. With the view finder 203 of the presen. 
15 embodiment, an image displayed on the display element 203-1 is thus magnified 
by the optical elements 203-2 and 203-3 and is recognized by an eye 205 of a 
user. This allows the user ,0 check a large image by observing the view finder 
203 without observing an externally attached display device. 

Typically, a liquid crystal panel is used as the display element of the 
20 view finder according ,0 the presen. embodiment. The dispiay mode of the 
uquid crystai display may be a twis, nematic (TN) mode or field-controHed 
b.refringent mode utilizing a nematic liquid crystal. The liq „id crystal panel 
may be configured using a ferroelectric liquid crystal or antiferroe.ectric liquid 
crysta, or a mixture of such hquid crystal, It is possible .0 use a ferroelectric 
25 Uquid crystal that exhibits thresholds response ,0 an applied voltage or an 
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antiferroelectric liquid crystal or a mixture of such liquid crystals. 

Fig. 11 is a graph showing the characteristics of the optical transmittance 
of a thresholdless antiferroelectric mixed liquid crystal relative to an applied 
voltage. The polarizing axis of the entrance-side polarizing plate of the liquid 
5 crystal panel is set substantially in parallel with the normal direction of a smectic 
layer of a thresholdless antiferroelectric mixed liquid crystal that substantially 
agrees with the rubbing direction of the liquid crystal panel. The polarizing axis 
of the exit side polarizing plate is set substantially perpendicular (cross Nicol) to 
the polarizing axis of the entrance side polarizing plate. Thus, the use of a 
10 thresholdless antiferroelectric mixed liquid crystal allows gray scale 
representation that exhibits an applied voltage-transmittance characteristic as 
shown in Fig. 11. 

In general, a thresholdless antiferroelectric mixed liquid crystal has 
significant spontaneous polarization, and the liquid crystal itself has a high 
15 dielectric constant. Therefore, when a thresholdless antiferroelectric mixed 
liquid crystal is used for a liquid crystal display device, a pixel must have a 
relatively large storage capacity. It is therefore preferable to use a thresholdless 
antiferroelectric mixed liquid crystal that exhibits less spontaneous polarization. 
Line sequential driving of a liquid crystal panel makes it possible to increase the 
20 time for writing a gray scale voltage to a pixel (pixel field period), which allows 
even a small storage capacity to be compensated. 

The use of a thresholdless antiferroelectric liquid crystal allows a 
reduction in the power consumption of the liquid crystal display device because 
driving can be performed at a low voltage. 
25 Fi g s - 3A > 3B and 3C show examples of video cameras utilizing a view 
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«* 203 according t0 me presem embodimeM fc ^ 

~ ' — » ~ a view finder accor , ng to " 
present embodiment; 204 represents a ^ • * 

switches. Fig. 3B shows a video camera h. • * 

5 crystal panel 208 Th •„ * " ™" ^id 

3A and Z ^ ^ ° f ™ ^ * Figs 

3A and 3B have different configurations and sizes. 

* ** - - - ■ — ed image can be ^ 
208. ^ Vlew feder ^ (o ^ embodimM( ^ 

~ when the video camera mns, he battery-operated as in the cas 
out-door use. ot 



J? 

15 [Second Embodiment] ^ • 

cni The optical element 4m 9 ; B 

20 a lens T ■ ,., • ° PtICal element su <* as 

403 .3 , 0 be magnifed ^ ^ ^ ^ ^ ^ ^ 

from the view finder 403 according to the invention. 
With the view finder 407 r>f 
25 o„,H „• ■ nder4 °3°f <* present embodiment, an image displayed 

^ on the display element 4m 1 ■ F ' 

y lemen,403- lls th us magnified by the optical element 403-2 and 
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recognized by an eye 405 of a user. This allows the user to check a magnified 
image by observing the view finder 403 without observing an external display 
device. 

A display element as described in the first embodiment is used as the 
display element 403-1 according to the present embodiment. The video 
cameras shown in Figs. 3A, 3B and 3C and described in the first embodiment are 
examples of video cameras utilizing a view finder according to the present 
embodiment. 




10 [Third Embodiment] 

Refer to Fig. 5. Fig. 5 shows a view finder according to the present 
embodiment incorporated in a video camera 501. / As shown in Fig. 5, a view 
finder 503 according to the present embodiment has a display element 503-1 and 
an optical element 503-2. Light emitted by the display element 503-1 
15 impinges upon the optical element 503-2. The light incident upon the optical 
element 503-2 is reflected by reflecting surfaces of the optical element 503-2 to 
exit from a transmitting surface thereof and to then exit from the view finder 503. 
A user of the video camera 501 recognizes a magnified image by observing the 
light exiting the view finder 503 according to the invention. 
20 With the view finder 503 of the present embodiment, an image displayed 

on the display element 503-1 is thus magnified by the optical element 503-2 and 
recognized by an eye 505 of a user. This allows the user to check a magnified 
image by observing the view finder 503 without observing an external display 



device. 
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A display element as described in the first embodiment is used as the 
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display element 503-1 according to the present embodiment. The video 
cameras shown in Figs. 3A, 3B and 3C and described in the first embodiment are 
examples of video cameras utilizing a view finder according to the present 
embodiment. 

[Fourth Embodiment] 

The present embodiment will refer to the use of a view finder according 
to the invention described in any of the first, second and third embodiments in a 
digital camera. 

Refer to Fig. 6. Fig. 6 shows a digital camera incorporating a view 
finder according to the invention described in any of the first, second and third 
embodiments. 601 represents a digital camera body; 602 represents a view 
finder according to the invention; 603 represents a shutter button; and 604 and 
605 represent operating switches. 

The digital camera 601 according to the present embodiment allows a 
user observing the view finder 602 to check a magnified image because it 
incorporates the view finder 602 according to the invention. This is very 
convenient for photographing and reproduction of an image with the digital 
camera. 

[Fifth Embodiment] 

f (hs 

Refer to Figs. 7A and 7B. Fig. 7A shows a view fir/der according to 
the present embodiment incorporated in a video camera 701. / The view finder 
703 of the present embodiment has a display element 703-1. Fig. 7B is an 
25 enlarged view of the display element 703-1. The display element 703-1 of the 
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present embodiment has a substrate 703-1-1, a substrate 703-1-2 and a display 
medium 703-1-3. In the present embodiment, a liquid crystal is used as the 
display medium 703-1-3. The surface of one of the substrates 703-1-2 of the 

display element 703-1 on the light emitting side thereof has a spherical 
5 configuration and acts as a lens. Light from the display element 703-1 exits 

from the view finder 703. A user of the video camera 701 recognizes a 

magnified image by observing the light exiting from the view finder 703 

according to the invention. 

With the view finder 703 of the present embodiment, an image displayed 
10 on the display element 703-1 is thus magnified and recognized by an eye 705 of a 
user. This allows the user to check a magnified image by observing the view 
finder 703 without observing an external display device. 

A display element as described in the first embodiment is used as the 
display element 703-1 according to the present embodiment. The cameras 
15 shown in Figs. 3A, 3B and 3C and described in the first or fourth embodiment 
are examples of video cameras and digital cameras utilizing a view finder 
according to the present embodiment. 
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[Sixth Embodiment] 

The present embodiment will refer to an example of the fabrication of an 
EL (electroluminescence) display device as a display device of a view finder 
according to the invention. 

Fig. 12A is a plan view of an EL display device according to the present 
embodiment. In Fig. 12A, 4010 represents a substrate; 4011 represents a pixel 
25 portion; 4012 represents a source-side driving circuit; and 4013 represents a 
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gate-side driving circuit. / Each of the driving circuits is connected to an FPC 
4017 through lines 4014 through 4016 and is connected to an external apparatus. 

Fig. 12B shows a sectional structure of the EL display device of the 
present embodiment. A cover member 6000, a seal member 7000 and a 
5 hermetic member (a second seal member) 7001 are provided to enclose at least 
the pixel portion and, preferably, the driving circuits and pixel portion. 

TFTs 4022 for the diving circuits (a CMOS circuit which is a 
combination of an n-channel type TFT and a p-channel type TFT is shown here) 
and a TFT 4023 for the pixel portion (only a TFT for controlling a current 
10 supplied to the EL element is shown here) are formed on the substrate 4010 and 
an underlying film 4021. 

When the driving circuit TFTs 4022 and the pixel portion TFT 4023 are 
completed, a pixel electrode 4027 constituted by a transparent conductive film 
electrically connected to the drain of the pixel portion 4023 is formed on a layer 
15 insulation film (planarizing film) 4026 made of a resin material. A compound 
of indium oxide and tin oxide (referred to as "ITO") or a compound of indium 
oxide and zinc oxide may be used as the transparent conductive film. After the 
pixel electrode 4027 is formed, an insulation film 4028 is formed, and an opening 
is formed over the pixel electrode 4027. 
20 Next, an EL layer 4029 is formed. The EL layer 4029 may be formed 

in a multi-layer structure or single-layer structure from an arbitrary combination 
of known EL materials (hole injection layer, hole transport layer, emission layer, 
electron transport layer or electron injection layer). The structure may be 
obtained using known techniques. The EL materials include low molecular 
25 type materials and high molecular type (polymer type) materials. While a vapor 
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«o„ process „ used fM . , ow moIecu|M ^ mattijai _ a 

- - a spm ooa^ process, printin, process or ^ ^ ^ 
a ftigh molecular type material. 

7 -~ ~ a, Iorrepresefflationcan 8 be 

Permed by forming emission Iay ers (a red emjssjon Iayer _ ^ emissjon 

ri7 t T n ,ayer) from wMch %ht havfag • *— » - - 

-•aau^^^as^^ An yo fo t „erme t no d sma yb e U sed 
— , a me,„o d in which . color „„„ ^ (ccm) Md a cojor 

«— . O b vio UsIy , an a dispIay devjce of 

be provided. y 

After th e EL ,a y er 4029 is formed, a cathode 4030 is formed , he reo, 
m presence of mois tU re or o, yg en at „ ^ ^ ^ 

a ndth eE L1 a y er40 29 is P refera Wymimmi2ed . 

Ending ,„e continuous formal „f tfc EL , ay er 4029 and catnode 4030 
- vacuum and tne formation of tne EL lay er 4029 h a » ta atraosphere ^ ^ 
*™ of tne catnode 4030 witnout exposing , „ ^ 

2 o 277 1° 11,6 present embodiment ' such am f ~- * * — 

mul.,-chamber type (c,us,er tool lyP e) fflm f0 rmin g apparatus 

bv a » n C r nS ^ ^ eD,b0dime^t • 3 «— 

4030 ^i " 1 ^ ^ " M " (alUminUm) fflm " - - - — ■ 
030. S P ecifica Uy , a LiF (1 i thi „m fluoride) fflm „avi„ g . thickness of , „ m & 

ormed on tne EL Iay er 4029 using a vap0 r deposition process, and an aiuminum 
fitah av l n g a th ic k „essof300nmisfo n nedont h esam, A MgA g electrode 
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which is a well-known cathode material may obviously be used. The cathode 
4030 is connected to the line 4016 in a region thereof represented by 4031. The 
line 4016 is a power supply line for applying a predetermined voltage to the 
cathode 4030 and is connected to the FPC 4017 through a conductive paste 
5 material 4032. 

In order to electrically connect the cathode 4030 and line 4016 in the 
region represented by 4031, contact holes must be formed in the layer insulation 
film 4026 and insulation film 4028. They may be formed when the layer 
insulation film 4026 is etched (when a contact hole for the pixel electrode is 

10 formed) or when the insulation film 4028 is etched (when the opening is formed 
prior to the formation of the EL layer). Alternatively, the layer insulation film 
4026 is etched at the same time when the insulation film 4028 is etched. In this 
case, the contact holes can be formed with a preferable configuration if the layer 
insulation film 4026 and insulation film 4028 are made of the same resin 

15 material. 

A passivation film 6003, a filler 6004 and a cover member 6000 are 
formed such that they cover the EL element thus formed. 

Further, a seal member 7000 is provided inside the cover member 6000 
and substrate 4010 such that it surrounds the EL element portion, and a hermetic 
20 member (second sealing member) 7001 is formed outside the seal member 7000. 

The filler 6004 also serves as an adhesive to bond the cover member 
6000. PVC (polyvinyl chloride), epoxy resin, silicone resin, PVB (polyvinyl 
butyral) or EVA (ethylene vinyl acetate) may be used as the filler 6004. A 
drying agent is preferably provided within the filler 6004 because it will maintain 
25 a moisture absorbing effect. 
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Spacers may be facluded m ^ ^ ^ ^ 

granular substance made of R a r> „ *u 

made of BaO or the like, which provides ^ 

themselves with moisture absorbing properties. 

When spacers are provided the Dre«.,r P a* *u 

. . ^ tne pressure of the spacers can be mitigated 

o oy the passivation film 60m a ™ • 

mm 6003. A resin film may be provided in addition to the 
pass.va.io, film 6003 ,0 mitigate the pressure of the spacers. 

A giass p,a,e, aluminum plate, stainless steel plate, FRP 
» erglass-reinforced p„ fo) plate , PVF ^ ^ ^ 

^^-cr y ,ic film ma yb e n se d a S ,hecovermem b er 6 000.Whe n PVB' 

- whtc an aluminum foil of severa, tens „m „ by pvp 

Mylar films. 

Provided, the cover member 6 000 must be transmissible depending on 
.hehght-emittin S Section (direct of radiation light) „f , he EL demem 

T*> .ine 40,6 is routed through a gap , ha , the seal member 7000 and 
nermetic member 7001 define «,ith *u 

deflne W,th < ne 40!0 to be electrically 

— g lines 40U and 40I5 are similarly routed under the sea, member ^0 

and hermetic member 7001 to hp eWtnVoii 

1 ° be elect ncally connected to the FPC 4017. 

20 

[Seventh Embodiment] 

EL ^lay device having a configuration d i fferent from ,„,, „ f fc 
*-, iWMMFi , m-m reference numbers in 

F 1 gs. 1 3 A a„d 1 3Bindica,e,i k epan S which wi „no,bedescri b edrepea,ed,y 
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Fig. 13A is a plan view of the EL display device of the present 
embodiment, and Fig. 13B is a sectional view taken along the line A-A* in Fig. 
13A. 

According to the sixth embodiment, processes up to the formation of the 
passivation film 6003 are carried put to cover the surface of an EL element. 

Further, the filler 6004 is provided to cover the EL element. The filler 
6004 also serves as an adhesive to bond the cover member 6000. PVC 
(polyvinyl chloride), epoxy resin, silicone resin, PVB (polyvinyl butyral) or EVA 
(ethylene vinyl acetate) may be used as the filler 6004. A drying agent is 
preferably provided within the filler 6004 because it will maintain a moisture 
absorbing effect. 

Spacers may be included in the filler 6004. The spacers may be a 
granular substance made of BaO or the like, which provides the spacers 
themselves with moisture absorbing properties. 

When spacers are provided, the pressure of the spacers can be mitigated 
by the passivation film 6003. A resin film may be provided in addition to the 
passivation film 6003 to mitigate the pressure of the spacers. 

A glass plate, aluminum plate, stainless steel plate, FRP 
(fiberglass-reinforced plastics) plate, PVF (polyvinyl fluoride) film, Mylar film, 
polyester film or acrylic film may be used as the cover member 6000. When PVB 
or EVA is used as the filler 6004, it is preferable to use a sheet having a structure 
in which an aluminum foil of several tens urn is sandwiched by PVF films or 
Mylar films. 

The cover member 6000 must be transmissible depending on the 
light-emitting direction (direction of radiation of light) of the EL element. 
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After the cover member 6000 is bonded using the filler 6004, frame 
members 6001 are attached to cover lateral surfaces (exposed surfaces) of the 
filler 6004. The frame members 6001 are bonded with the seal member (acting 
as an adhesive) 6002. While photo-setting resin is preferably used as the seal 
member 6002, thermo-setting resin may be used as long as acceptable with 
respect to the anti-heat properties of the EL layer. The seal member 6002 is 
preferably made of a material that exhibits minimum permeability against 
moisture and oxygen. Further, the drying agent is preferably added within the 
seal member 6002. 

The line 4016 is routed through a gap between the seal member 6002 
and the substrate 4010 to be electrically connected to the FPC 4017. While the 
line 4016 has been described here, the remaining lines 4014 and 4015 are 
similarly routed under the seal member 6002 to be electrically connected to the 
FPC 4017. 

[Eighth Embodiment] 

According to the present embodiment, Fig. 14 shows a more detailed 
sectional structure of a pixel portion of an EL display panel, and Fig. 15A shows 
a structure thereof as viewed from above. Figs. 14, 15A and 15B use common 
reference numbers to allow cross reference between them. 

Referring to Fig. 14, a switching TFT 3002 provided on a substrate 3001 
may have the TFT structure according to the sixth and seventh embodiments and 
may alternatively have any other known TFT structure. The present 
embodiment employs a double-gate structure which will not be described here 
because it does not result in any significant difference in the structure and 
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^cation pr0 ces S of the device. However, the double-gate structure is 
-antageous * that the off-current „ be reduMd because ^ 
TFTs are connected i, series m the same ^ ^ ^ 
etnbodtmen, employs a double-gate structure, single-gate structure raay be used 

number of gates may alternatively be used. 

* CUm "« ^ ™ 3003 is formed using an N-TFT. A drain line 
of tne switching TFT 3002 is electricaHy connected to a gate electrode 3037 
current control TFT by a line 3036. Tne iine represented oy 3038 is a 
gate line for elecfricauy connecting gate erodes 3039a and 3039b of the 
switching TFT 3002. 

Since the current control TFT is an element for controlling the quantity 
of the current flowing through the EL element, i, may be a,so regarded as an 
element which is subjected to high risk of deterioration due to hea, or hot carriers 
becauseofahighcurrentthatflowsthere^oug, For this reason, the structure 
■s quite advantageous in that an LDD region is provided a, the drains 0 f lne 
current C o n , rol TFT such that i, over.aps the gate e.ctrode with a gate insulation 
mm interposed therebetween. 

While the current contro, TFT 3003 of the present embodiment is 
^strated as having a single-gate structure, i, may have a multi-gate structure m 
whtch a plurality of TFTs are connected in series. Further, a structure may b e 
enjoyed in which a plurality 0 f TFTs are connected in paralle, to substantially 

heat with high efficiency. Such a struct,,^ ; c a 

Y 3 StlUCtUre 18 advantageous as a countermeasure 

against deterioration due to heat. 
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As shown in Fig. 15A, the line to serve as the gate electrode 3037 of the 
current control TFT 3003 is the region represented by 3004 which overlaps a 
drain line 3040 of the current control TFT 3003 with an insulation film 
interposed therebetween. At this time, a capacitor is formed in the region 
represented by 3004. The capacitor 3004 serves as a capacitor to maintain a 
voltage applied to the gate of the current control TFT 3003. The drain line 3040 
is connected to a current supply line (power supply line) 3006 and is always 
applied with a constant voltage. 

A first passivation film 3041 is provided on the switching TFT 3002 and 
current control TFT 3003, and a planarizing film 3042 constituted by a resin 
insulation film is formed on the same. It is very much important to planarize 
any step resulting from the TFTs using the planarizing film 3042. Since an EL 
layer to be formed later has a very small thickness, the presence of any step can 
cause an emission failure. It is therefore desirable to perform planarization 
prior to the formation of a pixel electrode to allow the EL layer to be formed as 
planar as possible. 

3043 represents a pixel electrode (a cathode of the EL element) 
constituted by a conductive film having high reflectivity which is electrically 
connected to the drain of the current control TFT 3003. The pixel electrode 
3043 is preferably a conductive film having low resistance such as an aluminum 
alloy film, copper alloy film or silver alloy film or a multi-layer film consisting 
of such films. Obviously, it may be combined with another conductive film to 
provide a multi-layer structure. 

An emission layer 3045 is formed in a groove (which corresponds to a 
pixel) defined by banks 3044a and 3044b formed by an insulation film 



20 



(preferably resin). While only one pixel is illustrated here, emission layers 
respectively associated with R (red), G (green) and B (blue) colors may be 
formed separately. A x conjugate polymer-based material may be used as an 
organic EL material for the emission layer. Typical polymer-based materials 
5 include polyparaphenylenevinylene (PPV)-based, polyvinylcarbazole 
(PVK)-based and polyfluorene-based materials. 

While there are various types of PPV-based organic EL materials, for 
example, materials as disclosed in H. Shenk, H. Becker, O. Gelsen, E. Kluge, W. 
Kreuder and H. Spreitzer "Polymers for Light Emitting Diodes", Euro Display, 
10 Proceedings, 1999, pp. 33-37 and Japanese unexamined patent publication No. 
HI 0-92576 may be used. 

Referring specifically to the emission layers, 
cyanopolyphenylenevinylene may be used for the emission layer emitting in red; 
polyphenylenevinylene may be used for the emission layer emitting in green; and 
15 polyphenylenevinylene or polyalkylphenylene may be used for the emission 
layer emitting in blue. The thickness of the films may be in the range from 30 
to 150 nm (or preferably from 40 to 100 run). 

The above-described examples are merely examples of organic EL 
materials that can be used for the emission layers, and the invention is not limited 
20 by them at all. The EL layer (layer to emit light and to allow carrier movement 
therefor) may be formed by combining an emission layer, a charge transport layer 
and a charge injection layer freely. 

For example, while the present embodiment refers to an example of the 
use of polymer type materials for the emission layers, low molecular type organic 
25 EL materials may be used. Inorganic materials such as silicon carbide may also 
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According ,„ te present ^ . ^ ^ ^ 

-ture including . hoIe ^ ]ayer 3o46 mad£ 

3045^ An anode 3047 canned by a transparent conductive fUm is provided 
on .he hole injection layer 3046. m tne ^ ^ 

~ a. ,he emission layer 3045 is emitted toward the upper surface (upward 
<* «* ^, the anode must be 

for .he parent conducive fflm, a fflm which can be formed at . lowest 
possible temperature is preferred because it is formed after the ^ rf ^ 
emission layer and ho,e injection layer which have ,ow a„,i-hea, properties 

An EL element 3005 is compieted when ,he anode 3047 is formed 

ptxel e.ectrode (ca.hode) 3043, emission layer 3045, ho.e injection iayer 3046 
and anode 304, Since .he pixel eiecrode 3043 subs.an.iaUy coincides with .he 
a- of a pixel as shown in Fig. 15 A, .he pixel as a whole serves as an EL 
eemen, 

allows an image to be displayed with high brightness. 

According ,o me present embodiment, a second passivation film 3048 is 

toner provided on me anode 3047. A siUcon nitride film or silicon nitride 
ox.de fnm is preferabiy used as the second passivation film 3048. Tie purpose 
- .o iso„e the EL element from the outside, which con.ibu.es to both of 
prevention of de,eriora.ion attributable to the oxidation of the organic EL 
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material and the suppression of release of gases from the organic EL material. 
This improves the reliability of the EL display device. 

As described above, the EL display panel of the present embodiment has 
a pixel portion formed by pixels with a structure as shown in Fig. 14, switching 
5 TFTs having a sufficiently low off current and current control TFTs which are 
resistant to hot carriers injected therein. Thus, an EL display panel can be 
provided which is reliable and capable of displaying preferable images. 

[Ninth Embodiment] 

10 The present embodiment will refer to a structure of the pixel portion 

shown in the eighth embodiment in which the structure of the EL element 3005 is 
inverted. The description will be made using Fig. 16. Since the structure is 
different from the structure in Figs. 15A and 15B only in the regions of the EL 
element and current control TFT, the structure will not be described in any other 

15 aspect. 

Referring to Fig. 16, a current control TFT 3103 is formed using a 

P-TFT. 

According to the present embodiment, a transparent conductive film is 
used as a pixel electrode (anode) 3050. Specifically, a conductive film made of 
20 a compound of indium oxide and zinc oxide is used. Obviously, a conductive 
film made of a compound of indium oxide and tin oxide may be used instead. 

After forming banks 3051a and 3051b constituted by insulation films, a 
solution is applied to form an emission layer 3052 made of polyvinylcarbazole. 
An electron injection layer 3053 made of potassium acetylacetonate and an 
25 cathode 3054 made of an aluminum alloy are formed on the same. In this case, 
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the cathode 3054 serves also as a passivation film. An EL element 3 101 is thus 

formed. 

According ,o ,he present embodiment, as indicated by ,he arrow ligh. 
generated a. the emission .ayer 3052 is emitted toward the substrate on which 
5 TFTs are formed. 

The configuration of the present embodiment may be implemented in 
arbitrary combination with any of the configurations according to the first 
through seventh embodiments. He EL display pane! of the present 
embodiment is advantageously used as a display portion of an electronic 
10 apparatus according to the seventh embodiment of the invention. 

[Tenth Embodiment] 

According to the present embodiment, Figs. 17A, 17B and 17C show 
examples of pixels having structures different from that shown in the circuit 
15 diagram of Fig. 15B. I„ , he pres ent embodiment, 3201 represents a source line 
of a switching TFT 3202; 3203 represents a gate hne of the switching TFT 3202; 
3204 represents a current control TFT; 3205 represents a capacitor; 3206 and 
3208 represent current supply lines; and 3207 represents an EL element 

Fig. 17A shows an example in which a current supply line 3206 is 
20 shared by two pixel, Specifically, the example is characterized in that two 
pixels are formed line symmetrically about a current supply line 3206. In this 
case, since the number of current suppiy lines can be reduced, me pixel portion 
can be provided with higher fineness. 

Fig. 17B shows an example in which current supply lines 3208 are 
25 provided in parallel with gate lines 3203. While Fig. 17B shows a structure in 
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which the current supply lines 32ns w„ f ,• 

fey do „„, , 8 ^ Pr ° Vided ™» «* 

« _ Mpply lines 3208 gate ta 32o3 - 

in Dar ,M & r " ^"^A' 3208 a re provided 

pixels are formed line symmetrical^ ah™, 
, n . ^metrically about a current supply line 3208. It is also 

10 advantageous to provide a current supply line 3208 such 

ppi y lme 320 « such that it overlaps either of 

the relevant gate lines 320T In ^ _ 

5eWl . S Case ' the ^ness of the pixel portion can 

15 [Eleventh Embodiment] 

a current control TFT -?nm *u- ■ 

TFT 3003, ,he capacor 3004 may be deie.ed. According , 0 

presen, e mbo d im e nt , a ^ having . ^ 

, used a, fte c Urrent m 3„0, a « 

~e „ y ^ t0 as ^ C a pacitance „ „ ^ J 
gapping region, th e preser, embodimem is characteri2ed „ ^ 

capacance is actively used toead of ,he ca P aci tor 3004. 

Su.ce „. parasitic vaijes depend . ng ^ ^ ^ ^ ^ 
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above-described tapping region ^ ^ gate ^ ^ ^ ^ 

* capacitance is determined by ,he iength of the LDD region inc.uded in .hj 
overlapping region. 

capacitor 3205 may be simiiarly de.eted from the structures in Figs 
17A, 17B and 17C shown in the tenth embodiment. 

Tne present invention makes i, possible to provide a magnified image 
havtng a high reso,uti on with a view finder. He present invention therefore 
aHows a user of a video camera or a digitai camera to check a magnified image 
by observing a view finder without observing an extemaUy attached iiouid 
crystal panel having a large screen. 

Thus, the present invention makes it possible to reduce power 
consumption of a digital camera or video camera. 
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What is claimed is: 



1. A view finder comprising: 
a display element; and 

an optical element for magnifying an image displayed on said display 



5 element. 



2. A view finder according to claim 1 wherein said display element is a 
liquid crystal display element. 

3. A view finder according to claim 1 wherein said display element is an 
organic EL display element. f 



4. A view f^nd^fccording to claim 1 wherein said view finder is 
incorporated into^c^era selected from the group consisting of a video camera 
15 and a digital caiWa. 



5j/A view finder comprising: 
a display element; and 

a plurality of optical elements for magnifying an image displayed on 
20 said display element. 

6. A view finder according to claim 5 wherein said display element is a 
liquid crystal display element. 
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7. A view finder according to claim 5 wherein said display element is an 
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organic EL display element. 



8. A view finder according to claim 5 wherein said view finder is 
incorporated into a camera selected from the group consisting of a video camera 

5 and a digital camera. 

9. A view finder comprising: 
a display element; and 

an optical element for magnifying an image displayed on said display 
10 element and projecting it upon an eye of^^r/ 



10. A view finder acco^&gjo claim 9 wherein said display element 
liquid crystal display elern€rl t^_/° 



is a 
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11. A v<ew jftdr according to claim 9 wherein said display element is 
an organic EL display element. 



12. A view finder according to claim 9 wherein said view finder is 
incorporated into a camera selected from the group consisting of a video camera 

20 and a digital camera. 

13. A view finder comprising: 
a display element; and 

a plurality of optical elements for magnifying an image displayed 
25 said display element and projecting it upon an eye of a 



on 
user. 
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14. A view finder according to claim 13 wherein said display element is 
a liquid crystal display element. 



15. A view finder according to claim 13 wherein said display element is 
an organic EL display element. 

16. A view finder according to claim 13 wherein said view finder is 
incorporated into a camera selected from the group consisting of a video camera 
and a digital camera. ^ j 
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ABTRACT 

There is provid e d a viow fiiidg wkiili tail pi u vide a user with a 



m ng n ifi f iri imngF , h n v ™g a *"'g h rpcnintian -3^0***^"" * 

A view finder i63 according to the /invention has -a-^isplay element 
169*1 and an optical element 1 0 3- 2; — An image displayed on the dis play 
elemeat- 103 1 is magnified hy ahs- opliud clement 103-2 and is piojecied upoir 
eye- 105 of a user to be rqjrognizo A 
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